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PROBLEM TO BE SOLVED: To provide a thin film 
magnetic head which has eliminated hysteresis effect, 
reduced coersive force, assures good magnetic 
reversibility of a shield layer and improved reliability of 
output signal, by forming hard films of permanent magnet 
material in both sides of a lower shield layer and an 
upper shield layer, and then forming single magnetic 
domain on the lower shield layer and upper shield layer. 
SOLUTION: Hard films 12, 13 of permanent magnet 
material are formed in both sides of shield layers 1, 7, 
thereby setting the magnetization of shield layers 1, 7 in 
the same direction of easy magnetization axis (X 
direction) to form single magnetic domain. Therefore, 
anisotropic dispersion is never generated in the shield 
layers 1, 7, hysteresis of the thin film magnetic head as 
a whole is eliminated, coersive force is reduced to a 
large extent, and good magnetic reversibility in the 
direction perpendicular to the paper surface of the shield 
layers 1, 7 can be assured. Therefore, the reliability of 

reproduced output signal of the magnetoresistive element layer 3 can be improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magneto-resistive effect component layer formed through the lower gap layer on the 
lower shielding layer, The hard bias layer which gives a bias field to this magneto-resistive effect 
component layer, In the thin film magnetic head which has the main-electrode layer which gives a 
detection current to said magneto-resistive effect component layer, and the up shielding layer formed 
through the up gap layer on said main-electrode layer The thin film magnetic head characterized by 
forming the hard film made from a permanent magnet in the both sides of one [ at least ] shielding layer. 

[Claim 2] The magneto-resistive effect component layer formed through the lower gap layer on the 
lower shielding layer, The hard bias layer which gives a bias field to this magneto-resistive effect 
component layer, It was formed through the up gap layer on the main-electrode layer which gives a 
detection current to said magneto-resistive effect component layer, and said main-electrode layer, and 
reads. The up shielding function of a head, The up shielding layer which has the leading side core 
function of an inductive head, The up core layer which counters through said up shielding layer and 
magnetic gap in the opposite section with a record medium, the thin film magnetic head which has the 
coil layer which gives a field to said up shielding layer and an up core layer — the thin film magnetic 
head characterized by being and forming the hard film made from a permanent magnet ingredient in the 
both sides of one [ at least ] shielding layer. 

[Claim 3] The thin film magnetic head according to claim 1 or 2 with which it is satisfied of the relation 
it is unrelated Ms and (LI, L2) <=Mr-L3 when thickness of Mr and said hard film is set [ the saturation 
magnetization of said lower shielding layer and an up shielding layer / the thickness of Ms and a lower 
shielding layer / the thickness of LI and an up shielding layer ] to L3 for the residual magnetization of 
L2 and the hard film. 

[Claim 4] Claim 1 whose coercive force He of said hard film is more than 500Oe (oersted) thru/or the 
thin film magnetic head according to claim 3. 

[Claim 5] Tw<(a, b) <=5c When the width method of c and an up core layer is set [ the width method of 
a lower shielding layer / the width method of a and an up shielding layer ] to Tw for the width method of 
b and a magneto-resistive effect component layer, said width methods a and b are the thin film magnetic 
head according to claim 1 to 4 with which are satisfied of unrelated relation. 

[Claim 6] The magneto-resistive effect component layer formed through the lower gap layer on the 
lower shielding layer, The hard bias layer which gives a bias field to this magneto-resistive effect 
component layer, It was formed through the up gap layer on the main-electrode layer which gives a 
detection current to said magneto-resistive effect component layer, and said main-electrode layer, and 
reads. The up shielding function of a head, The up shielding layer which has the leading side core 
function of an inductive head, The up core layer which counters through said up shielding layer and 
magnetic gap in the opposite section with a record medium, It is. the thin film magnetic head which has 
the coil layer which gives a field to said up shielding layer and an up core layer - in the bottom of said 
lower shielding layer, or a top The thin film magnetic head characterized by vacating the fixed spacing 
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Tl and an antiferromagnetism layer being formed, and vacating the fixed spacing T2 and forming the 

antiferromagnetism layer in the bottom of said up shielding layer, or a top further. 

[Claim 7] Said antiferromagnetism layer is the thin film magnetic head according to claim 5 currently 

formed with one antiferromagnetism ingredient of a Pt-Mn (platinum-manganese) system alloy, a Rh- 

Mn (rhodium-manganese) system alloy, and an Ir-Mn (iridium-manganese) system alloy. 

[Claim 8] Tw<(Tl, T2) <=5c The fixed spacing Tl and T2 vacated between said antiferromagnetism 

layers when the width method of c and an up core layer was set to Tw for the width method of a 

magneto-resistive effect component layer is the thin film magnetic head according to claim 5 or 6 with 

which are satisfied of unrelated relation. 



[Translation done.] 



http://www4.ipdl.ndpi. go .jp/cgi-binA^ 6/6/2005 



JP, 10-31 25 13, A [DETAILED DESCRIPTION] 



Page 1 of 10 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to MR / inductive head compound-die thin film magnetic 
head carried [ hard disk drive unit ], especially single-domain-izes magnetization of a shielding layer, 
and relates to the thin film magnetic head which raised the reproducing characteristics of an MR head. 
[0002] 

[Description of the Prior Art] Drawing 4 is the expanded sectional view having shown the conventional 
thin film magnetic head from the opposite side of a record medium. This thin film magnetic head has the 
composition of having used the magneto-resistive effect for the trailing side edge side of the slider 
which constitutes for example, a surfacing type head and that read and the laminating of a head hi and 
the inductive head h2 for writing was carried out. The lower shielding layer 1 used as the layer of the 
bottom of the thin film magnetic head shown in drawing is formed of soft magnetic materials, such as 
Sendust and a nickel-Fe system alloy (permalloy). In addition, generally the permalloy is known as soft 
magnetic materials with uniaxial anisotropy as soft magnetic materials with isotropic Sendust. 
[0003] On the lower shielding layer 1, the lower gap layer 2 by non-magnetic materials, such as 
aluminum 203 (alumina), is formed. And the magneto-resistive effect component layer 3 is formed on 
said lower gap layer 2. Said magneto-resistive effect component layer 3 consists of three layers, and the 
laminating is carried out to the order of a soft magnetism layer (SAL layer), a non-magnetic layer 
(SHUNT layer), and a magneto-resistive effect layer (MR layer) from the bottom. Usually, said 
magneto-resistive effect layer is a layer of a nickel-Fe system alloy (permalloy), said non-magnetic layer 
is a layer of Ta (tantalum), and said soft magnetism layer is formed with the nickel-Fe-Nb system alloy. 
The hard bias layer 4 is formed in the both sides of said magneto-resistive effect component layer 3 as a 
vertical bias layer. The vertical bias field in the hard bias layer 4 is turned for example, in the direction 
of X, and MR layer of the magneto-resistive effect component layer 3 is arranged in the direction of 
illustration X, and is in the condition of having been single-domain-ized. 

[0004] Moreover, the main-electrode layer 5 of a nonmagnetic conductivity ingredient with small 
electric resistance, such as Cu (copper) and W (tungsten), is formed on said hard bias layer 4. 
Furthermore on it, the up gap layer 6 by non-magnetic materials, such as an alumina, is formed. On said 
up gap layer 6, the up shielding layer (lower core layer) 7 is formed of plating of a permalloy etc. 
Besides, the section shielding layer 7 is a thing combining and [ of an inductive head h2 / leading side 
core ], and the up shielding function of the read-out head hi . Moreover, gap length Gil is determined by 
spacing of the lower shielding layer 1 and the up shielding layer 7 with the read-out head hi. 
[0005] On said up shielding layer 7, the laminating of the insulating layer (not shown) formed with the 
gap layer (non-magnetic material layer) 8, the polyimide, or the resist ingredient by an alumina etc. is 
carried out, and the coil layer 9 by which pattern formation was carried out so that it might become 
spiral is formed on said insulating layer. Said coil layer 9 is formed with the nonmagnetic electrical 
conducting material with small electric resistance, such as Cu (copper). And said coil layer 9 is 
surrounded by the insulating layer (not shown) formed with polyimide or a resist ingredient, and plating 
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formation of the up core layer 10 formed with magnetic materials, such as a permalloy, on said 
insulating layer is carried out. In addition, said up core layer 10 is functioning on the record medium as 
the trailing side core section of the inductive head h2 which gives a record field. 

[0006] As shown in drawing, said up core layer 10 is the opposite side of a record medium, and counters 
through said gap layer 8 on the up shielding layer lower core layer 7, and the magnetic gap of the 
magnetic gap length G12 who gives a record field to a record medium is formed. And the protective 
layers 11, such as an alumina, are formed on said up core layer 10. With the read-out head hi, the 
resistance of MR layer of said magneto-resistive effect component layer 3 changes with the external 
magnetic fields (it is perpendicularly to space) of a record medium. With the read-out head hi, this 
resistance value change was used and the signal of a record medium is read. 

[0007] By the way, the shielding layers 1 and 7 are formed in the upper and lower sides of MR layer, the 
Barkhausen noise by change of the irregular magnetic domain of these shielding layers 1 and 7 gets 
across to MR layer by the interaction, and it has a bad influence on the output signal of MR layer. In 
order to raise the dependability of the output signal of said MR layer, it is necessary to reduce the 
external noise which flows into MR layer of the magneto-resistive effect component layer 3. For that 
purpose, the magnetization direction of the lower shielding layer 1 and the up shielding layer 7 is 
arranged in the direction of an easy axis (the direction of X), and is single-domain-ized, and it is thought 
that it is necessary to make good flux reversal (magnetic reversibility) of said shielding layers 1 and 7. 
[0008] As the control approach of the magnetization direction of said shielding layers 1 and 7, in the 
former When the lower shielding layer 1 and the up shielding layer 7 are formed like a permalloy or Co 
(cobalt) system amorphous alloy by the soft magnetic materials which can give uniaxial anisotropy 
Membrane formation, annealing treatment, etc. were performed all over the magnetic field, or it was 
magnetized so that the direction of X might become in the direction of an easy axis after membrane 
formation and annealing treatment, so that the direction of an easy axis of said lower shielding layer 1 
and the up shielding layer 7 might be turned in the direction of X shown in drawing 4 . 
[0009] 

[Problem(s) to be Solved by the Invention] However, even if membrane formation, annealing treatment, 
etc. are performed all over a magnetic field, magnetization of said lower shielding layer 1 and the up 
shielding layer 7 does not gather in the direction of an easy axis (the direction of X) completely. That is, 
the ensemble of the magnetic moment who leans in the direction which shifted a little rather than the 
average direction of an easy axis exists in the lower shielding layer 1 and the up shielding layer 7 partly. 
Namely, it is in the condition (anisotropy distribution) that the magnetic anisotropy distributed 
microscopically. 

[0010] If anisotropy distribution has occurred in the shielding layers 1 and 7, the hysteresis of the whole 
thin film magnetic head will swell, and coercive force will become large. For this reason, the magnetic 
reversibility of the shielding layers 1 and 7 in difficult shaft orientations (illustration perpendicular 
direction) not only gets worse, but the Barkhausen noise which gets across to MR layer of the magneto- 
resistive effect component layer 3 which demonstrates a magneto-resistive effect increases, and the 
dependability of an output signal falls remarkably about the reproducing characteristics especially in a 
RP field. Moreover, the problem that the shielding function of shielding layer original to intercept the 
record noise of a record medium from MR layer of the magneto-resistive effect component layer 3 falls 
because the magnetic reversibility of the shielding layers 1 and 7 gets worse is also produced. 
[001 1] The thin film magnetic head which drawing 5 is the conventional example which improved the 
structure of the read-out head hi of the thin film magnetic head shown in drawing 4 , and is shown in 
drawin g 5 is the partial expanded sectional view shown from the opposite side of a record medium. As 
shown in drawing, the antiferromagnetism layer 20 made from a nickel-Mn (nickel-manganese) alloy is 
formed in the upper [ of the lower shielding layer 1 formed by soft magnetic materials, such as Co 
(cobalt) and a permalloy, / whole ]. if the lower shielding layer 1 and the antiferromagnetism layer 20 
touch and are formed, the direction of illustration X will become in the direction of an easy axis by the 
exchange anisotropy field according [ said lower shielding layer 1 ] to the switched connection in an 
interface with said antiferromagnetism layer 20 — as — a single domain — it is-izing and fixed. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 6/6/2005 



JP, 10-31 25 13.A [DETAILED DESCRIPTION] 



Page 3 of 10 



[0012] similarly, the antiferromagnetism layer 21 is formed also in the bottom of the up shielding layer 
7, and, as for magnetization of said up shielding layer 7, the direction of illustration X turns into the 
direction of an easy axis by the exchange anisotropy field with said antiferromagnetism layer 21 — as — 
a single domain — it is-izing and fixed, thus, the direction of illustration X serves as [ magnetization of 
the lower shielding layer 1 and the up shielding layer 7 ] an easy axis by the exchange anisotropy field 
with the antiferromagnetism layers 20 and 21 - as - a single domain — being-izing, and, if fixed It is 
thought that anisotropy distribution does not occur in said shielding layers 1 and 7, therefore the 
coercive force in the difficult shaft orientations (it is perpendicularly to space) of the whole thin film 
magnetic head becomes small, and the magnetic reversibility of the shielding layers 1 and 7 becomes 
good. Consequently, the output of MR layer of the magneto-resistive effect component 3 does not have 
Barkhausen noise. 

[0013] however, with the structure shown in drawing 5 , the direction of illustration X serves as [ the 
lower shielding layer 1 and the up shielding layer 7 ] an easy axis by the exchange-anisotropy field in an 
interface with the antiferromagnetism layers 20 and 21 — as — a single domain - will be-izing, and it 
will be fixed, therefore the soft-magnetism property of the difficult shaft orientations (illustration 
perpendicular direction) in said lower shielding layer 1 and the up shielding layer 7 will worsen, and the 
permeability in the difficult shaft orientations of said shielding layers 1 and 7 will fall. The shielding 
function of the shielding layers 1 and 7 falls by decline in permeability, therefore MR layer's becoming 
easy to draw a record noise and reproducing characteristics get worse. 

[0014] Moreover, in order to raise the resolution of the leak field from a record medium, the lower gap 
layer 2 and the up gap layer 6 are formed preferably [ a short thing ] for this reason by the gap length 
Gil determined at spacing of the lower shielding layer 1 and the up shielding layer 7 as thinly as 
possible. However, with the structure shown in drawing 5 , since the antiferromagnetism layer 20 is 
formed on the lower shielding layer 1 and the antiferromagnetism layer 21 is formed in the bottom of the 
up shielding layer 7, said gap length Gil becomes thick by the thickness of said antiferromagnetism 
layers 20 and 21 , and also has the trouble that narrow gap-ization cannot be attained. 
[0015] By this invention's being for solving the above-mentioned conventional technical problem, 
forming the hard film made from a permanent magnet ingredient in the both sides of a lower shielding 
layer and an up shielding layer, and single-domain-izing said lower shielding layer and an up shielding 
layer A hysteresis is abolished, coercive force is made small, the magnetic reversibility of the shielding 
layer in a perpendicular direction is made good to a record medium, and it aims at offering the thin film 
magnetic head which raised the dependability of the output signal of a magneto-resistive effect 
component layer. 

[0016] moreover, by vacate fixed spacing for lower core layer and up core layer the bottom or the 
bottom, and form an antiferromagnetism layer, said shielding layer in a reading truck field be single 
domain-ize, and this invention come to show a good soft magnetism property, can maintain the 
permeability of a shielding layer highly, and aim at offer the thin film magnetic head which raised the 
dependability of the regenerative signal of a magneto-resistive effect component layer. 
[0017] 

[Means for Solving the Problem] The magneto-resistive effect component layer by which this invention 
was formed through the lower gap layer on the lower shielding layer, The hard bias layer which gives a 
bias field to this magneto-resistive effect component layer, In the thin film magnetic head which has the 
main-electrode layer which gives a detection current to said magneto-resistive effect component layer, 
and the up shielding layer formed through the up gap layer on said main-electrode layer It is 
characterized by forming the hard film made from a permanent magnet at the both sides of one [ at 
least ] shielding layer. 

[0018] Or the magneto-resistive effect component layer by which this invention was formed through the 
lower gap layer on the lower shielding layer, The hard bias layer which gives a bias field to this 
magneto-resistive effect component layer, It was formed through the up gap layer on the main-electrode 
layer which gives a detection current to said magneto-resistive effect component layer, and said main- 
electrode layer, and reads. The up shielding function of a head, The up shielding layer which has the 
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leading side core function of an inductive head, The up core layer which counters through said up 
shielding layer and magnetic gap in the opposite section with a record medium, the thin film magnetic 
head which has the coil layer which gives a field to said up shielding layer and an up core layer — it is 
and is characterized by forming the hard film made from a permanent magnet ingredient at the both 
sides of said lower shielding layer and an up shielding layer. 

[0019] It is desirable that it is satisfied with this invention of the relation it is unrelated Ms and (LI, L2) 

<=Mr-L3 when thickness of Mr and said hard film is set [ the saturation magnetization of a lower 

shielding layer and an up shielding layer / the thickness of Ms and a lower shielding layer / the thickness 

of LI and an up shielding layer ] to L3 for the residual magnetization of L2 and the hard film. 

[0020] By satisfying such relation, magnetization of a lower shielding layer and an up shielding layer is 

easily arranged in the direction of an easy axis by the residual magnetization Mr of the hard film, and is 

single-domain-ized. 

[0021] Moreover, it is desirable that the coercive force He of said hard film is more than 500Oe 
(oersted). 

[0022] Furthermore, when the width method of c and an up core layer is set [ the width method of a 
lower shielding layer / the width method of a and an up shielding layer ] to Tw for the width method of 
and a magneto-resistive effect component layer, as for said width methods a and b, it is desirable to 
satisfy relation Tw<(a, b) <=5c Unrelated. 

[0023] the width method a of a lower shielding layer and the width method b of an up shielding layer are 
short - elapsing (it becoming smaller than the width of recording track Tw) — the distance of the hard 
film and a magneto-resistive effect component layer becomes short, and there is a possibility that the 
leak field from said hard film may exert a magnetic interference on a magneto-resistive effect 
component layer. Moreover, if the width methods a and b are too long (it becomes more than 5c), all 
magnetization (magnetic moment) of a lower shielding layer and an up shielding layer cannot be easily 
single-domain-ized by the leak field (residual magnetization) from the hard film, and anisotropy 
distribution may occur. 

[0024] Moreover, the magneto-resistive effect component layer by which this invention was formed 
through the lower gap layer on the lower shielding layer, The hard bias layer which gives a bias field to 
this magneto-resistive effect component layer, It was formed through the up gap layer on the main- 
electrode layer which gives a detection current to said magneto-resistive effect component layer, and 
said main-electrode layer, and reads. The up shielding function of a head, The up shielding layer which 
has the leading side core function of an inductive head, The up core layer which counters through said 
up shielding layer and magnetic gap in the opposite section with a record medium, It is. the thin film 
magnetic head which has the coil layer which gives a field to said up shielding layer and an up core 
layer — in the bottom of said lower shielding layer, or a top The fixed spacing Tl is vacated, an 
antiferromagnetism layer is formed, and it is further characterized by vacating the fixed spacing T2 and 
forming the antiferromagnetism layer under said up shielding layer or in a top. 

[0025] As for said antiferromagnetism film, it is desirable to be formed with one antiferromagnetism 
ingredient of a Pt-Mn (platinum-manganese) system alloy, a Rh-Mn (rhodium-manganese) system alloy, 
and an Ir-Mn (iridium-manganese) system alloy. 

[0026] Among these antiferromagnetism ingredients, whichever it puts [ of a shielding layer top and the 
bottom ] a Pt-Mn system alloy and a Pd-Mn system alloy, they can demonstrate an effective exchange 
anisotropy field by the interface with said shielding layer. Moreover, an Ir-Mn system alloy can 
demonstrate switched connection in an interface with a shielding layer, when it piles up on a shielding 
layer. Moreover, when the width method of c and an up core layer is set to Tw for the width method of a 
magneto-resistive effect component layer, as for the fixed spacing Tl and T2 vacated between said 
antiferromagnetism layers, it is desirable to satisfy relation Tw<(Tl, T2) <=5c Unrelated. 
[0027] If the fixed spacing Tl and T2 vacated between antiferromagnetism layers is too short (i.e., if the 
width of face (= spacing Tl and T2) of the shielding layer of the part which does not touch said 
antiferromagnetism layer becomes short too much) (shorter than the width of recording track Tw) The 
distance of the shielding layer (ferromagnetic layer) and magneto-resistive effect component layer which 
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were fixed by the antiferromagnetism layer becomes short, and the leak field from the shielding layer 
(ferromagnetic layer) fixed by the antiferromagnetism layer becomes easy to exert a magnetic 
interference on a magneto-resistive effect component layer, moreover, a shielding layer — the exchange 
anisotropy field in an interface with an antiferromagnetism layer ~ a single domain — are-izing and the 
problem that it will be fixed is also produced. Moreover, if the fixed spacing Tl and T2 is too (it 
becomes more than 5c) long, that is, the width of face (= spacing Tl and T2) of the shielding layer of the 
part which does not touch said antiferromagnetism layer becomes long too much, in the exchange 
anisotropy field generated in an interface with an antiferromagnetism layer, said shielding layer will 
becomeis [ single-domain-] hard to beized completely. 

[0028] In this invention, the hard film made from a permanent magnet is formed in the both sides of a 
shielding layer, and magnetization of said shielding layer is arranged in the direction of an easy axis by 
the leak field (residual magnetization) from said hard film. For this reason, anisotropy distribution stops 
occurring in said shielding layer therefore, the hysteresis of the whole thin film magnetic head is lost, 
and coercive force becomes very small. 

[0029] When coercive force becomes small, the magnetic reversibility in the direction of a hard axis of a 
shielding layer (it is perpendicularly to a record medium) becomes good, and the dependability of the 
playback output signal of a magneto-resistive effect component layer improves. 
[0030] Or in this invention, fixed spacing is vacated and an antiferromagnetism layer is formed on a 
shielding layer or in the bottom. Although the antiferromagnetism layers 20 and 21 were formed in the 
whole bottom of the up shielding layer 7 the lower shielding layer 1 top in the former as shown in 
drawing 5 , with such structure, magnetization of said whole shielding layer will be fixed for a shielding 
layer by the exchange anisotropy field in an interface with an antiferromagnetism layer, and there was a 
trouble that the soft magnetism property of a shielding layer got worse. 

[0031] In this invention, as the structure of the thin film magnetic head shown in drawing 5 is improved, 
for example, it is shown in drawing 2 , the antiferromagnetism layers 14 and 15 vacate the fixed spacing 
Tl and T2, and are formed. By considering as such structure, only the shielding layer 1 and the shielding 
layers 1 and 7 of the part which magnetization of the 7 whole is not fixed by the exchange anisotropy 
field, and contacts the antiferromagnetism layers 14 and 15 will be fixed by the exchange anisotropy 
field. The shielding layers 1 and 7 of the part which is not being fixed by the exchange anisotropy field 
become what has the soft magnetism property of extent which can carry out flux reversal by the record 
field from a record medium since it is not in contact with an antiferromagnetism layer, although a 
switched connection field is fixed and it is single-domain-ized by the field from the shielding layers 1 
and 7 single-domain-ized, and magnetization of the shielding layer 1 and the 7 whole is not firmly fixed 
like before. 

[0032] For this reason, the magnetic reversibility of the shielding layers 1 and 7 of the part which does 
not touch an antiferromagnetism layer becomes good, the permeability of said shielding layers 1 and 7 
becomes high, and its dependability of the playback output signal of a magneto-resistive effect 
component layer improves. 
[0033] 

[Embodiment of the Invention] Drawing 1 is the enlarged section which shows the thin film magnetic 
head of the 1st operation gestalt of this invention, and was shown from the opposite side of a record 
medium. In addition, the migration direction of magnetic-recording media, such as a hard disk, is the 
direction of Y, and the direction of the leak field from a magnetic-recording medium is a Z direction. 
The thin film magnetic head shown in drawing 1 was formed in the trailing side edge side of the slider 
which constitutes a surfacing type head, and the read-out head hi and the inductive head h2 for record 
had carried out the laminating. 

[0034] The read-out head hi detects the leak field from record media, such as a hard disk, using a 
magneto-resistive effect, and reads a record signal. The lower shielding layer 1 made from soft magnetic 
materials is formed in the trailing side edge side of a slider by the width method a. Said lower shielding 
layer 1 is formed of isotropic soft magnetic materials like the soft magnetism material which has 
uniaxial anisotropy like a permalloy or Co (cobalt) system amorphous alloy, and Sendust. 
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[0035] The hard film 12 and 12 is formed in the both sides of said lower shielding layer 1. These hard 
film 12 and 12 is formed with permanent magnet ingredients (hard magnetic material), such as for 
example, a Co-Pt (cobalt-platinum) system alloy, a Co-Pd-Cr (cobalt-palladium-cobalt) system alloy, 
and a Co-Cr-Ta (cobalt chrome-tantalum) system alloy. Said hard film 12 and 12 is magnetized in the 
direction of X, and thereby, the lower shielding layer 1 is single-domain-ized so that the direction of X 
may become in the direction of an easy axis. 

[0036] On said lower shielding layer 1 and the hard film 12 and 12, the lower gap layer 2 formed of non- 
magnetic materials, such as aluminum 203 (alumina), is formed. On the lower gap layer 2, the magneto- 
resistive effect component layer 3 is formed by the width method c. The magneto-resistive effect 
component layer 3 is a SAL layer are 3 layer structures and according to the soft magnetic materials (a 
Co-Zr-Mo system alloy or nickel-Fe-Nb system alloy) from the bottom, and a SHUNT layer made from 
a non-magnetic material (for example, formed of MR layer (Fe-nickel system alloy) which has Ta 
(tantalum) and a magneto-resistive effect.). The hard bias layer 4 which gives a bias field to MR layer, 
and the main outgoing-call electrode layer 5 (W (tungsten) or Cu (copper)) which gives a detection 
current to MR layer are formed in the both sides of the magneto-resistive effect component layer 3. 
[0037] Said hard bias layer 4 is magnetized in the direction of X, and, thereby, MR layer of the 
magneto-resistive effect component layer 3 is single-domain-ized in the direction of X. Furthermore, on 
said magneto-resistive effect component layer 3 and the main-electrode layer 5, the up gap layer 6 by an 
alumina etc. is formed. On said up gap layer 6, the up shielding layer (lower core layer) 7 combining and 
[ of the read-out head hi / up shielding ] and the leading side core function of an inductive head h2 is 
formed. As shown in drawing, said up shielding layer 7 is formed by the width method b comparable as 
the lower shielding layer 1 mentioned above. 

[0038] The hard film 13 and 13 is formed in the both sides of said up shielding layer 7. These hard film 
13 and 13 is formed with the permanent magnet ingredient like the hard film 12 and 12 currently formed 
in the both sides of the lower shielding layer 1. Said hard film 13 and 13 is magnetized in the direction 
of X, and thereby, magnetization of said up shielding layer 7 is single-domain-ized so that the direction 
of X may turn into the direction of an easy axis. 

[0039] Here, when the thickness 7L2 of LI and an up shielding layer and residual magnetization of the 
hard film 12 and 13 are set [ the saturation magnetization of the lower shielding layer 1 and the up 
shielding layer 7 ] to Mr, the thickness 12 of said hard film, and 13L3 for the thickness of Ms and the 
lower shielding layer 1, it is desirable to fill the relation it is unrelated Ms and (LI, L2) <=Mr-L3. By 
filling such relation, magnetization of the lower shielding layer 1 and the up shielding layer 7 is 
considered to be easily single-domain-ized by the residual magnetization of the hard film 12 and 13. 
[0040] Moreover, as for the coercive force He of the hard film 12 and 13, it is desirable that they are 
more than 500Oe(s) (oersted). It is because the magnetization direction is held at stability, without the 
magnetization direction (the direction of illustration X) of said hard film 12 and 13 changing with 
external magnetic fields etc. by making coercive force high for the hard film 12 and 13. Furthermore, 
when the width method of point 10a of the up core layer 10 mentioned later is set to Tw (width of 
recording track), as for the relation between the width method a of the lower shielding layer 1 and the 
width method b of the up shielding layer 7, the width method c of the magneto-resistive effect 
component layer 3, and said width of recording track Tw, it is desirable that it is Tw<(a, b) <=5c. 
[0041] If the width methods a and b of the shielding layers 1 and 7 are too short (it becomes shorter than 
the width of recording track Tw), the distance of the hard film 12 and 13 and the magneto-resistive 
effect component layer 3 may become short too much, it may leak from said hard film 12 and 13, and a 
field may exert a magnetic interference on the magneto-resistive effect component layer 3. Moreover, if 
the width methods a and b are too long (it becomes more than 5c), the shielding layers 1 and 7 cannot be 
completely single-domain-ized easily by the leak field (residual magnetization) from the hard film 12 
and 13, and anisotropy distribution may occur in the shielding layers 1 and 7. If anisotropy distribution 
occurs, coercive force will become large and the magnetic reversibility of MR layer of the magneto- 
resistive effect component layer 3 and the shielding layers 1 and 7 will get worse. 

[0042] Next, as shown in drawing 1 , on the up shielding layer (lower core layer) 7 and the hard film 13 
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and 13, the gap layer (non-magnetic material layer) 8 by an alumina etc. is formed, and the coil layer 9 
by which pattern formation was carried out so that it might become spiral superficially through the 
insulating layer made from polyimide or a resist ingredient (not shown) on it is formed. In addition, said 
coil layer 9 is formed with the nonmagnetic conductivity ingredient with small electric resistance, such 
as Cu (copper). Furthermore, said coil layer 9 is surrounded by the insulating layer (not shown) formed 
with polyimide or a resist ingredient, and the up core layer 10 made from soft magnetic materials used 
as the trailing side core section of an inductive head h2 is formed on said insulating layer. In addition, 
the width method Tw of said up core layer 1 0 serves as the width of recording track. 
[0043] As shown in drawing 1 , point 10a of said up core layer 10 counters through said non-magnetic 
material layer 8 on the up shielding layer 7, and the magnetic gap of the magnetic gap length G12 who 
gives a record field to a record medium is formed. Moreover, the protective layers 11, such as an 
alumina, are formed on said up core layer 10. In an inductive head h2, a record current is given to the 
coil layer 9 and a record field is guided to the up shielding layer 7 and the up core layer 10 from the coil 
layer 9. And a magnetic signal is recorded on record media, such as a hard disk, in the part of the 
magnetic gap length G12 by the leak field between point 10a of the up shielding layer 7 and the up core 
layer 10. Moreover, in an inductive head h2, in order to enable it to record a magnetic signal on high 
density to record media, such as a hard disk, the magnetic gap length G12 of an inductive head h2 is 
formed as short as possible. 

[0044] In this invention, the hard film 12 made from a permanent magnet ingredient and 13, are formed 
in the both sides of the lower shielding layer 1 and the up shielding layer 7, and said lower shielding 
layer 1 and the up shielding layer 7 are single-domain-ized so that the direction of X may turn into the 
direction of an easy axis by the leak field (residual magnetization) from the contact surface with the hard 
film 12 and 13. For this reason, the hysteresis as the whole thin film magnetic head is lost, and coercive 
force becomes very small. Therefore, the magnetic reversibility in the difficult shaft orientations 
(illustration perpendicular direction) of the shielding layers 1 and 7 can become good, the dependability 
of the playback output signal of the magneto-resistive effect component layer 3 can be improved, and it 
can respond to especially a RF field. Moreover, when the magnetic reversibility of the shielding layers 1 
and 7 becomes good, the shielding function to intercept MR layer of the magneto-resistive effect 
component layer 3 from a record noise improves. Furthermore, the effectiveness that the selectivity of a 
shielding ingredient spreads is also expectable. 

[0045] Drawin g 2 is the partial enlarged section which shows the thin film magnetic head of the 2nd 
operation gestalt of this invention, and was shown from the opposite side of a record medium. 
Furthermore, drawing 3 is the partial expanded sectional view which shows the thin film magnetic head 
of the 3rd operation gestalt of this invention, and was shown from the opposite side of a record medium. 
In addition, the migration direction of magnetic-recording media, such as a hard disk, is the direction of 
Y, and the direction of the leak field from a magnetic-recording medium is a Z direction. As shown in 
drawing, the fixed spacing Tl is vacated for the lower shielding layer 1 bottom formed with a 
permalloy, Co (cobalt), or a nickel-Fe-Co (nickel-iron-cobalt) system alloy, and the antiferromagnetism 
layers 14 and 14 are formed in it. 

[0046] Where the laminating of the antiferromagnetism layers 14 and 14 and the lower shielding layer 1 
is carried out, by heat-treating in the field of predetermined magnitude, an exchange anisotropy field is 
acquired by the interface of said both layers, and the magnetization direction of the antiferromagnetism 
layer 14 and the lower shielding layer 1 on 14 is fixed in the direction of X. On the other hand, the 
magnetization direction is single-domain-ized by the field from the lower shielding layer 1 fixed in the 
direction of X, the magnetization direction is arranged in the direction of X, and, therefore, as for the 
lower shielding layer 1 on the width method Tl the antiferromagnetism layers 14 and 14 are not formed, 
said lower shielding layer 1 whole is single-domain-ized in the direction of X by the exchange 
anisotropy field with said antiferromagnetism layers 14 and 14. Moreover, since it has a good soft 
magnetism property and is single-domain-ized by vacating the fixed spacing Tl for the 
antiferromagnetism layers 14 and 14, without fixing magnetization of said lower shielding layer 1 of the 
range of Tl, the magnetic reversibility in the space perpendicular direction of said lower shielding layer 
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1 is good. 

[0047] On said lower shielding layer 1, the lower gap layer 2 made from a non-magnetic material is 
formed, and the laminating of the magneto-resistive effect component layer 3 is carried out on said 
lower gap layer 2. The laminating of the hard bias layer 4 and the main-electrode layer 5 is carried out to 
the both sides of said magneto-resistive effect component layer 3, and the up gap layer 6 made from a 
non-magnetic material is further formed on it. On said up gap layer 6, the up shielding layer (lower core 
layer) 7 combining and [ of the read-out head hi / up shielding ] and the leading side core function of an 
inductive head h2 is formed. 

[0048] On said up shielding layer 7, the fixed width method T2 is vacated and the antiferromagnetism 
layers 15 and 15 are formed, as for the up shielding layer 7 of the part which touches the 
antiferromagnetism layers 15 and 15, the direction of X serves as an easy axis by the exchange 
anisotropy field in an interface with the antiferromagnetism layers 15 and 15 — as — a single domain — 
are-izing, and magnetization of the up shielding layer 7 of the part which does not touch an 
antiferromagnetism layer is arranged so that the direction of X may serve as an easy axis, it is fixed and, 
therefore, said up shielding layer 7 whole is single-domain-ized in the direction of X. Furthermore, on 
said antiferromagnetism layers 15 and 15 and the up shielding layer 7 of the width method T2, point 10a 
of the up core layer 10 is formed through the gap layer (not shown) in said up shielding layer 7 and the 
location which counters. Point 10a of said up core layer 10 is formed by the width method Tw, and this 
width method Tw serves as the width of recording track. 

[0049] Next, if the structure of the thin film magnetic head shown in the structure and drawing 2 of the 
thin film magnetic head shown in drawing 3 is compared, in the thin film magnetic head shown in 
drawing 3 , on the lower shielding layer 1, the fixed width method Tl is vacated, the antiferromagnetism 
layers 14 and 14 are formed, and the thin film magnetic head shown in drawing 2 and drawing 3 points 
other than this has the completely same structure. It is single-domain-ized in the direction of X by the 
exchange anisotropy field in an interface with the antiferromagnetism layers 14 and 15 like the lower 
shielding layer 1 and the up shielding layer 7 which also show the lower shielding layer 1 and the up 
shielding layer 7 of the thin film magnetic head which are shown in drawing 3 to drawing 2 . 
[0050] By the way, the thin film magnetic head shown in drawing 2 has structure which was excellent in 
respect of narrow-gap-izing compared with the thin film magnetic head shown in drawing 3 . As shown 
in drawing 2 , it turns out that the gap length Gil determined with spacing of the lower shielding layer 1 
and the up shielding layer 7 is short compared with the gap length Gil who shows drawing 3 . This is 
because the antiferromagnetism layers 14 and 14 are formed on the lower shielding layer 1 in drawing 
3 , and the gap length Gil who shows drawing 3 by the thickness of these antiferromagnetism layers 14 
and 14 is long. 

[0051] In addition, when gap length Gil becomes short, it becomes possible to raise the resolution of the 
leak field from a record medium. Moreover, it is good also as structure where the antiferromagnetism 
layers 1 5 and 15 currently formed on the up shielding layer 7 shown in drawing 2 as other operation 
gestalten are formed in said up shielding layer 7 bottom, and the antiferromagnetism layers 14 and 15 
are formed in the shielding layer 1 and 7 bottom. 

[0052] In this invention, as an antiferromagnetism ingredient which constitutes the antiferromagnetism 
layers 14 and 15, although a Pt-Mn (platinum-manganese) system alloy, an Ir-Mn (iridium-manganese) 
system alloy, a Rh-Mn (rhodium-manganese) system alloy, etc. can be illustrated, the Ir-Mn system 
alloy has the property in which switched connection cannot be demonstrated, among these 
antiferromagnetism ingredients, when a shielding layer is formed on it. That is, as shown in drawing 2 
R> 2, when the shielding layer 1 is formed on the antiferromagnetism layer 14 and 14, whichever it puts 
[ of the shielding layer 1 and 7 top and the bottom ], it is desirable to use the Pt-Mn system alloy which 
can demonstrate an exchange anisotropy field, and a Rh-Mn system alloy. 

[0053] In addition, in the antiferromagnetism layers 14 and 15 shown in the antiferromagnetism layer 15 
and drawing 3 which are formed on the up shielding layer 7 shown in drawing 2 , which of the 
antiferromagnetism ingredient mentioned above is usable. Moreover, a Fe-Mn (iron-manganese) system 
alloy, a nickel-Mn (nickel-manganese) system alloy, etc. which are used from the former in addition to 
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the antiferromagnetism ingredient mentioned above may be used. 

[0054] In this invention, at least, the fixed width method Tl is vacated, the antiferromagnetism layers 14 
and 14 are formed, the fixed width method T2 is further vacated on the up shielding layer 7 or for the 
bottom, and the antiferromagnetism layers 15 and 15 are formed on the lower shielding layer 1 or in the 
bottom. For this reason, it is fixed and the shielding layers 1 and 7 of the part which touches the 
antiferromagnetism layers 14 and 15 are single-domain-ized so that the direction of X may serve as an 
easy axis by the exchange anisotropy field in an interface with the antiferromagnetism layers 14 and 15. 
Moreover, magnetization is arranged, the direction of X is single-domain-ized by the field from the 
shielding layers 1 and 7 of the part fixed and single-domain-ized so that it may become an easy axis, 
and, therefore, as for the shielding layers 1 and 7 of the part which does not touch the 
antiferromagnetism layers 14 and 15, the shielding layer 1 and the 7 whole are single-domain-ized so 
that the direction of X may serve as an easy axis by the switched connection field. Moreover, by the 
antiferromagnetism layers 14 and 15 vacating the fixed spacing Tl and T2, and being formed, 
magnetization of the shielding layers 1 and 7 of the range of Tl and T2 is not fixed, a good soft 
magnetism property is shown, and, therefore, the magnetic reversibility in the difficult shaft orientations 
(space perpendicular direction) of said shielding layers 1 and 7 becomes good. 

[0055] Therefore, the permeability of said shielding layers 1 and 7 becomes high, its shielding function 
to intercept MR layer of the magneto-resistive effect component layer 3 from a record noise improves, 
and reproducing characteristics will become good. Moreover, since, as for the shielding layer of the 
range of Tl and T2, magnetization is not being fixed even if said shielding layers 1 and 7 are thin-film- 
ized by adjusting the antiferromagnetism layer 14 and the fixed spacing Tl and T2 vacated among 14 
(15 15) proper, It has the good soft magnetism property which can carry out flux reversal to the field 
from a record medium, and it becomes possible to maintain the permeability of said shielding layers 1 
and 7, while it has been high. Thus, this invention is made to thin film-ization of the shielding layers 1 
and 7 in correspondence. 

[0056] Moreover, it is desirable to fill the relation which the antiferromagnetism layer 14, the fixed 
width methods Tl and T2 vacated among 14 (15 15), the width method c of the magneto-resistive effect 
component layer 3, and the width of recording track Tw Tw<(Tl, T2) <=5c Become. If the width 
methods Tl and T2 are too short (smaller than the width of recording track Tw), the shielding layers 1 
and 7 will be fixed so that the direction of X may serve as an easy axis, the soft magnetism property in 
the difficult shaft orientations (space perpendicular direction) of said shielding layers 1 and 7 will fall, 
therefore the permeability in the difficult shaft orientations of said shielding layers 1 and 7 will fall. 
Moreover, the distance of the antiferromagnetism layers 14 and 15 and the magneto-resistive effect 
component layer 3 becomes short, and the problem that the leak field from the shielding layers 1 and 7 
(ferromagnetic layer) fixed from the antiferromagnetism layers 14 and 15 becomes easy to exert a 
magnetic interference on the magneto-resistive effect component layer 3 is also generated. 
[0057] If the width methods Tl and T2 are too long (it is more than 5c), the width of face (= spacing Tl 
and T2) of the shielding layers 1 and 7 which are not magnetized in the direction of X by the exchange 
anisotropy field in an interface with the antiferromagnetism layers 14 and 15 will become long too 
much. The whole shielding layer becomes that itis [ single-domain-] hard to beized, therefore it becomes 
easy to generate the problem that anisotropy distribution occurs in said shielding layers 1 and 7. In 
addition, although this invention has explained the thin film magnetic head to which the laminating of 
the read-out head hi and the inductive head h2 was carried out, the configuration explained in full detail 
also in the shielding layer of the thin film magnetic head which consists of only read-out heads hi is 
applicable. 
[0058] 

[Effect of the Invention] According to this invention explained in full detail above, the hard film made 
from a permanent magnet is formed in the both sides of a shielding layer, it is arranged and 
magnetization of said shielding layer is single-domain-ized so that the direction of X may become an 
easy axis by the leak field (residual magnetization) from said hard film. For this reason, anisotropy 
distribution stops occurring in said shielding layer therefore, the hysteresis of the whole thin film 
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magnetic head is lost, and coercive force becomes very small. 

[0059] When a shielding layer is single-domain-ized and coercive force becomes small, the magnetic 
reversibility in the direction of a hard axis of said shielding layer (it is perpendicularly to a record 
medium) becomes good, and the dependability of the playback output signal of a magneto-resistive 
effect component layer improves. 

[0060] Moreover, in this invention, fixed spacing is vacated and an antiferromagnetism layer is formed 
on a shielding layer or in the bottom. For this reason, magnetization is fixed only for the shielding layer 
1 and the shielding layer of the part to which magnetization is not fixed by the exchange anisotropy field 
and the 7 whole contacts an antiferromagnetism layer by the exchange anisotropy field. Since 
magnetization is arranged by the field from the shielding layer to which magnetization is being fixed by 
the exchange anisotropy field and the shielding layer of the part which is not in contact with an 
antiferromagnetism layer is single-domain-ized, magnetization is fixed for the shielding layer 1 and the 
7 whole by the exchange anisotropy field, and a soft magnetism property does not fall compared with 
the case where it is single-domain-ized. Therefore, the magnetic reversibility in the difficult shaft 
orientations of said shielding layer improves, and the permeability of said shielding layer becomes high. 
When permeability becomes high, the shielding function to intercept MR layer which has a magneto- 
resistive effect from a record noise becomes good, and reproducing characteristics improve. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The expanded sectional view of the thin film magnetic head showing the structure of the 1st 
operation gestalt of this invention, 

[Drawing 2) The partial expanded sectional view of the thin film magnetic head showing the structure of 
the 2nd operation gestalt of this invention, 

[Drawin g 3] The partial expanded sectional view of the thin film magnetic head showing the structure of 
the 3rd operation gestalt of this invention, 

[Drawing 4] The expanded sectional view showing the structure of the 1st conventional thin film 
magnetic head, 

[Drawing 5] The partial expanded sectional view showing the structure of the 2nd conventional thin film 
magnetic head, 
[Description of Notations] 

1 Lower Shielding Layer 

2 Lower Gap Layer 

3 Magneto-resistive Effect Component Layer 

4 Hard Bias Layer 

5 Main-Electrode Layer 

6 Up Gap Layer 

7 Up Shielding Layer (Lower Core Layer) 

8 Gap Layer (Non-magnetic Material Layer) 

9 Coil Layer 

10 Up Core Layer 
12 13 Hard film 

14 15 Antiferromagnetism layer 
hi Read-out head 
h2 Inductive head 
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[Drawing 1] 
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[Drawing 51 
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TSPf -* FJi 1 «fc±SP^ -A Fd7 ±©IBII»k:J: 0 1 RO*±SP->- A FB7 Ktt. ¥JfcWftttfbSJJWtfn*l 

[0 0 0 5 ] B5ie±SPv— AFB7©±{Cli, TiRt 10 H#H>< o?!pff£OTO£. 1P%, ?S*lftlCBM^# 

jfeBbyx Hsm«:J:«3 JKBSSntelMM (HI>nOfc [ 0 0 1 0 ] *>-A FJI 1 , 7 KR*tt»ft*«SOt 

10 **«B3*i, «IBt6IMI©±tctt*BJi«ittiJ:5 i<>ii. »iKtt»^ *-» ^(*©txf'J->^Bf 

Ea-f A-Ji-9BCu (I) J5:i'©lIffifi;©^Sl>#I <H*&B£ftl) tcfctt*^- A FJI 1 . 7 ©ttSWJtt 

f^^mt^fiJESh-Ct**. *0r«E=i^iH19tt pJfl»tt*«<fc-«-*t**»*>"Cfc< . SB«l«tS«l**IW-S- 

^o&t,o iciiti, BirsB*&ssB©±tc^--- >s-<x&im\L, ftic-ftfm&mmcisvtzm&ffiiic 

ti-Cl»4. »I3±»3TJ11 0BK»jaH*tciB» 20 ->-AFJBl. 7 ©&^ftnja!tt#»b-r-5>C tX\ 

mn&ztLZ'Ov**'*-?^* Fh2©Fu-v>^* iBS&»#©8B& ^ xzmfmtmmm+m 3©mrb 

[000 6 ] BUiaJiSPa Td 1 OIJ, mttCHk-r^^iCiZ {&T?Z>ti>>>fSimt>£.C2>. 
^*©*f|6j[!BT±8|l->- A FJlTSBaTJI 7 ©±KW [001 1 ] H5tt, 0 4 tCjjVT SHSlfl^ ? F©K* 

ib=p * » ?! 8 £/r or*tfi o . tBiMSfrtciEfftttif & ffl 0~> ? F h i©«K6*3fca ofcsasfl-c* 0 . 5 tc 

^zzmm** v7&g 1 2©^=^> ^^wss^ti Tjk-rmmf&f^y Ft*. §BS&ig{*©#ft§jj#>6^o/cSB 

Tl^S. -e-L-C. «rfa±SP3T@ 1 0©±tCTA5^-& 5Hfc*:»rmi3"C-£>-5. StCjjrf <fc5tc. Co OAA 

i'©«S« 1 lsWRW'&ti'Ct,**. 8t*UJ0^5> Fhi F) ^-^a -C * £©ifcI8t£f.mT- nfcTSP^ 

-Ct*. JE»«#©^«W85» (ttffitcttorffifcfrfil) K -A FB 1 ©±£f*K. WAtfN i -Mn 

<t o . mmmmnB&tt 3 ©m R»©i5tafii#^ 30 ^*s©s»fiatt)i 20 *sjBa3*vct.*&. 

ib-rs. R#ffli/^9 Fhi-ct*. c©asMi©£ft* tsb~>- a fjb 1 <t 2 oi^itM^n 

W)ll/iB»«i*©«#*K*lRo-Ct^. Si. flriBTSR~>-A FB 1 BSJiBJxSSfiaiiB 2 0 ±© 

[0 0 0 7 ] iC5t, MR/l©±T«Ctt^-A FIB jrar©£SM*£CC,fc3iaft»2rtt«WH: J: 0 . S^X 

l, 7*^J&£ft-c*$ , 5 l c©*>-a>fbi, 7©^l ^•F6]As^b?faf4*r6]tc^s<J: i 5tc#aiE^b$n-re^ 

tcJ:0MRJl«:eto-5-CO*«,». MRB©ffl*«^H:» [00 12] NDtt(C. ±95->-A FB7©TCC*>KSS 

f^fc#*4. lOTEMRB©lil#ffi#©»B'tt*raj±3 BS&B2 1 tltfc 9 . B?lB_h SI5i^ — A F B 7 © 

ti^cB. ?»»JSt^mJS : fB3©MR)B'vjtA-rsn 8£fbt*B?iB£8®t£B 2 1 i ©£*»#»»#«: J: *> H 

SlJy A XZ&m2#2>&-Wfi i $> -So ^©fcfcKBTSB^ ^X*fl**BSft«li*t#!»] £ & cfc ^ tc^ME^b £ *T,T 
-jUFBlSCf±SI5^-A-FB7©«{fc*|SJ*»ffc8« 40 B5e<**iT<,>*. c©J:^tc. TSP^-A FB 1 Sb^± 

Wift (X^rSl) K«it-C*«IXftL. mFIB^-A-FIB WS'-A F»7©»tb#. S^?S14B20, 2 1 i©SS 

*J*Si#it6n-Cl,>i. «cBBK<tSftB*iti*i. IWES/-JUFB1 . 7tc 

[0 00 8 ] «IIBS/- A FBI. 7 ©KfttfrSlOfNfflW »*tt»«*9E**T . 'ft^XMfm^ v F^<*©E 

Si or. fi£*TB. Tap->-A FB l R^±8I5'>-A »«^|S] (i»®«:.*f i/Tli*iSi) ec*sWi«S8*t*/h 

FB7#. ^'-vo^Co (3M';UF) S7t^7 r $<^c0. i^— A FB 1 . 7 ©SBSitfJftoJigtett&WiC 

^^©J;9(c, -im*tt*##r**B«tt*we ft*<>©iBt>*i4. 8»ifflKS&**-¥- 3 © 

4*«CB. ffiBTSP^-Jl' FB 1 MRBOW*!*^^*^*^ ^ -f ^©«cl>fe©i 

-AFB7©SS{b^^ai*|Sl*5. S4iC^f X^(6]tCIfi] So 

W6ns«j:e>tc, Kia*-r-^i!iSb>'r^-A^a^i'*5 so coo 133 0^0, astcmtiifi*, tsp^-a 
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Kg 1 RCf±»2^- ^ FJi 7 **K5£»14J1 2 0. 214 
CD^ffltrOjaHR^ttfiWCc <fc 0 BI5*X#l5lJWafbS» 

BJfBTSf^— ^ FJI l RCf±»^-^ FJI 7 «:*$ 
W4HJ*H*Gl (HTSSit^lpJ) ©*«tt»tttt«< a 
0 > mTiB^-Jt' FJB 1 . 7 ©lliilfe&rafcteW*»S8^ 
3&H5TI/T K 9. aWOftTfcJ: 05/-^ F» 1 . 

[0014] IBlW«#*>6(Datl»»a>»l»*8* 
M&Ztc&tc. T«V-^FJB1 4±S|3>'-;UFJf 7 4 
©IBB-CftSSti*^* ^ 7*SG 1 itt)Sl>c 4#»S 
u < , c<Dtctbic. T3B=F * v y'm 2 Rtf ±ffl5=F + 
IB6«-C**IE0W<^StlS. L*>U HSCC^-r 
atiS-CJJ. TSBv'-^ FJB 1 ©±tcS9S»tt)12 0#L 
±»^-^F»7(DT«:fi*«ttJi2 l3W»JSSStlTC» 
Stable. 8ulB*> ^'SG 1 itt, WeBS?»l814JB2 
0, 2 1<D«W»/cW»< "Sc^r LSl^ !**>?:?'{b 

[0015] #*9i«±ia«e*osinH*w*r sfc»© 

F»Rtf±»^-^F»**»K^b-i-*C4Cc«ti5, t 
XfV^^^< US8fck*r'J^ < U IB»JBW*K:S*b 
tli^^fct^^-^ Fjl<D»»W&oJiKtt*ftJff 

[0016] TW^rJBROLhfBaT 
[0017] 

^^n*^or«i«stiyt±»^-^F»4**-r 

C4*«F«4-T5fe©-C*4. 

[0018] ttc\**mm*. T&is-K Fli©±«:T 

-Kn^T^li. WgBM^igfixSS^S^g^^WSijS 
*i**5£S«JB4, OTB£«M©±K:±SW r +9? r 
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(64. v F©U-fw>yflPJ=i7*te 

4%«tfa«ifc±«V-;UFIB4, Kfi«IM*4<D»fiI» 

r'S9ia±spv-^FH4iaa*> »^*^Lt:«eir4 

fji*^itS=3-<^ll4«:Wr4WRia»^^ FfcC^c, 
gfrlBTSP^-^ FBS^±W^-JUFJB©Sfl!J«:w, 7* 

xm&ttnmo^ - f ra^is s nr i c 4 4 

[0019] T«f--«» FJiRtttate'- 

10 Jl/KJl(Dfiffl8BMt*Ms. T«^-;l/F!i<DBOT*L 
1, ±W^-;UFJB<E>JR»*L2 % ^- FBKDJSBK^t* 
Mr, BMB^- FIBlOIBW*L34Lfc4#, Ms ■ 

(Ll, L2) ^Mr • L3tt&M«*»a-r*C4*W 

[0 0 2 0 ] C<D<fc3&Mffi*i»JS-r5C4-e> TSPv' 
-;u FUR^iflS^-^ FJBOfflMbtt, ^- FROglg 
MKbM r «: J: 0 ««KSKfb«»tt#GJCC»*. 

[ 0 0 2 1 ] £tc. fulfil- FRO««AHc#, 5 0 
20 0 0 e (i^f-^ F) ja±r*£C4##*bU. 

[0 0 2 2 ] £6&C. T3P^-^ FJB©fi"*ffi*a" ± 
W2x-;i/FJiOtt-ttt*b, «««BiJ8!l»*iF-Ji<D«Tt- 
i££c. ±3S:3 7JI©^?£ ; £:Tw4 L/c4£, 1513*1 
■^tfta, b«, Tw< (a, b) ^ 5 cttSI»«*SIS 

[ 0 0 2 3 ] TSfc'-Jl' FUCOH-tffiaRCJPitft'-Jl/ 
FJBOHBTj-ffib^. ^-r^^> ( F ^ •? ^*STwJ:0 fc/h 
S<«c-5) 4, ^- F«4fi^«JnS6*JR :; F-J»4<DEIIt 
jWS< ^ D , milB^- F«^6©?sn«»*«»»fi!fl:?a 

30 mx-^jiccfiBaRWft^iRaTsn^**. *s 
>i> fsr^sb^-^ \ : m<o±x<Jomit (Stt*,*-^ > 

F) FM^&oatifflll? (»BK^b) CCJ:0, 

[0 0 2 4 ] Sfc, TSPV-;U F»(D±CCT 

- f 'U r 4 , mfcffi^m$hmm*m ec*m«« 

40 ^i^Slili, miB3E^ffill<D±tC±SB+> ^ 7* 
S64 , -Y > ^ y F<0 U -f" ^ > y«j3r«*B 

rwrE±»^-ii'FJB4«»=t r + sr^*^ur»m-r* 

±g|3^TJ14. Wffiiap^-^FJBRViWarUCca 

MfBTgR^-^ FBCDTSfc«±(Ctt, — S^PslKlTi 

;U FWOTS/cte-tCCtt, -S©IB»T2*SWrrail 
50 S814)I^Ji5St3tir^4C4*«F»4-r4fc©r** < , 
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[ 0 0 2 5 ] WK5*»tt»*. Pt-Mn (fi£-v 
>#>) Rh-Mn (D^^A-v>^7>) S 

I r -Mn ( W 'jy«)A-7>*» 3R^*©t» 

[0 0 2 6 } cn60S8SBB6ttt**»©^%. Pt-Mn 
^iiPd-Mn^i(t FB<ELb4T©<!: 

Mn^iii, ^-Jl/FB©±Kfita6ftfc»^t* is 10 

fc. mM&immm*m<Dm-*&* c , ±»3rn©*g 

— 5££>ffflPSTl. T2«Tw< (Tl T2) £5c&4I« 
[0 0 2 7] S*?B*WIBW:ffi»6tifc-3eOBI»T 

* 0 it? IBS&^ftB iiSibt^ fti, >8B#<D^~ ^ F 8 
(D« ( = raHTl. T2) #H<ttOT«4, JKKBSte 
HCCAOH-SStifc^-^FJB ■ (SlfflSttB) i^ffita 20 
^*^»4©BEtoMe<*^ KSflBttBecJ: oT@ 
SSftfcf-Jl/FB OMftttB) *€><D«ti«W^ « 

* fc , 5/ - F H^SSBBBW i 

BSiiuc j: o #eK-fb^ nr u * 5 1 05 mil 6 

£D&„ — ^(DffflFBTl, T2#*fiTaf£ (5cH 

»<D^-^ F»0« (=rai«Tl, T2) #g<tt9f# r 
BufB^--^FH^iS^fi£ttS<tCDSSr^*r€) 

[0 0 2 8] **W"C«. S'-'l' KBOffllJfcdcMBE 
«<D^- FK^fiES^ WE^-^ FJiOBBMfc**, W 

BB^-F«^6oiift»» (»a«tfb) ecfcoawts* 
tt;#|ni&cJffix.6ftTi>&o c<Dtctf>. fulg^-;u FJltc 
s*i4#!fc##fe£ u «c < & 0 . se o r «wr®^ * f ± 
»o t x r y < ac 9 , ««a**9W«c^s < * 

[0 0 2 9] mWlffi^S < 0 , F 

[0030] *fc«, *2feBJr&, F«<&±$fc 
trr*c— s©BBi*2»"cssft»ttJi^jash*. fit 

*rttH5 9*CT»t/-^ FB 1 ©±i±W^ 

FB 7 OT£f#K&&®t4B 2 0,21 
Tt,>fc#\ c<D£*>teffi&Xte, FB#E3&18t* 
JBiOWffir©^*^B8#ec<fcOIWB^-^ FB£ 

*«M W & <fc C> o fcffljH/&#4> o fee 

[0031] in 5 ccTR-rwKfflESi^ v f<d 50 
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4, 1 5*s-3E©«»Tx T24r2tfTJ&SESft-Cl» 
& 6 C0<t96«att4C<bt, 5/-JUFB1. 7± 

t**Saft»*tt«IWC <t 9 Hit S ft 4 C 4 
< . S^ffittS 14, 15 4«»r 4SB»Oi/-^ FJi 
1, 7©*3»X»»^tt»»6cJ:f3B5£3tiSC<b4tt 

;UFB1. 7«\ 3t»IS^»»CcJ:OH3e3hr#fi8E 
ftSftTl^^-^FBl, 7*6©«IMCJ:0*«I 
{L3ftTt><#, 55Sfittttll4«ttLr^&^fc», IB 

14»144WT4fc<D4tt*K f£*©J:9«:S/--;l/FB 
1, 7^f*©«^3SHtcB3SStiSC4^&c^ 

[0032] c<oitAssiammtmttLxu>it^m» 

<Diy-)V FB 1 . 7 ©B^Wtt *J»ttttJa#4tt 0 . 15 

IB^-;U FBI, 7 < tt o , KtaseKS* 

[0 0 3 3 ] 

[XnoXtkO^flt] HI 1 1 OfBHl^fllO 

[0 0 34] K*HJL^? F h ^MffiCi^m^^J 

fflitA- F^^^^tti'oiaaJitt^eoanBaff* 

U - "J > ^IPJJigfflCC « . DcKttWf4KOTSPi/- F B 
l3WH^fffia«:j;0»J5j63hTl*4. WIBTBP^-^ F 

[0 0 3 5] SflBTW^-^ FB 1 <DWWJCC«^^— FM 
12, 1 2*»flEStirt>S. CCE>^-F«12. 12 

maco-pt o^F-a*) co 

-Pd-Cr h-^^y^A-^^'J^ ) 

Co-Cr-Ta ( ^ h - £ n A - $ > ) 

fulfil- KMl 2, 12^ X*lftfiCi8ffcStir*J 

[0 0 3 6] |WBT»i/-^KJBia^-Fm 2, 
l 2cr>±cc(i, A 1 2 o 3 (r;u^^) tt^©0H8tt*t*4 

J: 0 JKfiR 3 ft /cTSP^ ^ ^B 2 #tt» ft r ^ 4 . 
TSP+> ^^B2 0±^ttfiS«JS«3»*« : i L B3*s, « 
■tffic«:j:t)SW€>ftrt^4o IBaiSCiSftSaR^B 3 « 
HBti^^^O, T^6ttfiM4***4 (Co-Zr -Mo 
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R-&#*/c«N i - F e-Nb*^) J: & S A L 
m. ^H8tt*rt*B©SHUNTIi (0JA.«Ta 

«4i. MRJBtC«a«**^**3Ea«W15 (W 
(*>#X7» i/cBCu («) ) 3&s»fiR3tl-C(r* 

[0 037] Suffix- F^TXB4teX;£|fiJCCfflKb3 
htfcO. cntCj:0Sfl«JStaai**-?)I3©MRfitt 10 

^■eoiKt*. Bf*WL/-^^ Fh*D±»5'-Jl/F« 
&gi -<> y ^ f* ^ * F h 2© U - 9 s -r > ^fflfJ^ T<1 
tti*«WT6±»^-^FJl (TSP^TB) 7*«»ffi 

[0 03 8] MTE±W^-^ FJ1 7 OPBUCB^- FJR 20 
13, 1 3 3W»aES*i"C^»*. C©a-KBI13, 13 
TSP^-^ FJ1 1 OW»JtC»jftStird>*^- FBI 

i2, 12 iis cm^xm&m^^ *y mmz nr^ 

£ 0 WE^-Fil 3, naX^icifb^titfc 
0, ctiCCj:0WE±»^-^FI17<D«{b«X*iai*« 

[0 03 9] CCt TSBSx-^ FJB 1 Rtf±»f-d' 
F«7<D«S?P«fbS:Ms k T^^Hil©IML 
L ±«V-^ F»Oli/»7*L2, ^-KB12, 1 3 
©aaffittM r. ffriB^- FJK<D!S/S1 2. 13£L 30 
3iLfci#> Ms • (Li, L2) ^Mr • 

T\ T§P^>-^ FS 1 FB 7 <D»<btt, 

KJKi 2, 1 3©«B»ftK:J:0S**cm»K{b3 

[0 040] *fc, 2, 13<D«Ba*Hctt 

5 0 0Oe (i^f7F)£lit*4Ci*sjf*L 

A-F112, 1 3 iCit, » 

afflBIKci'KJ: 9 . Suffix- FJS 1 2 , 1 3<D*&fb#ft 

(BSsX^ft) t^LitthctU<, Witfifaifi'k'&K. 40 

0CWte*»l 0 a©«TTffi*Tw (h^y^S) iUc 
it, T»^-^FJBl©*t*Ea, R^as^-^F 
€ 7 <DW*ffi b i fiSafiJSa**^* 3 <DUs xT£ c i bu 
ffih^**H6Twi©l»ffiW:, Tw< (a, b) ^5c 

[0 0 4 1 ] FBI. 7©(S^a, b WIS* if 

4i <F5**«TwJ:gfc}S<ftS) . ^-FWl 

2 , i 3 i sBajseB***^ 3 i ©e«**js <uk>? 

«\ IWE^-FBIl 2, 1 3#*>t&tiMfMfi* MfM&tn 50 
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fc. Ittfffia. b^STrii (5c«±itt*> , > 
--M/FJB1. 7^-FR12, 13^e>oati®^ 
(giSffltft) 6c<t.0^cc#saEfbStiK:< < , *>-;i/ 
fb i . 7 cc*#i*^ij[*»^r *?r«fitt*«**. 

S*-7-I3 0MRIR^>Hl/Fll, 7©H«W&pI 

iStt^^brSo 

[004 2] 0 1 CCtt-T cfc^CC, ±»f-Jl/FB 

(T8371) 7acf^-FiH"3. 13©±fcttT^ 
^&iCtJ:£*> ^'B <#BBEtt*t»«) 8*s«fiJt3 
ti. *0±<c#y 5 FSWJU^ Hst*4t4<Dtt«JB 

TiZf-^v Fh2(DhU'- , ;>^ r <M^TgPi^€>#:^14 
*H4«©±»:a7Bl 0«3titC^, te*5, HUlB 

[0 04 3] HHC^T^CC. Suf3_bpR^T® 1 0 <D 
5teS89$ 1 0 a HLb»5/~ ^ FB 7 <D±CC«riB?H8ttt**4 
H 8 ^r/r L TStrS] L , iB»»#CCiE»ra»*#*. 4S5« 

^ig 1 2coea^> ^wsisnti^. s 
/cfuiB±gpnrB i o<d±cc&, r^s^&i*©«K» 

1 1 Wetitl^o <iZs#&¥>< y F h 2"C 

±SP->-;U FB7RD r ±as^rJl 1 0 {clBftSSW^Btai 
$n^ 0 fit, 18»¥t7yfiGl208#-C±9'> 
FB7 iiSP^TBl 0O5tffi§Pl 0 a ±<Dffl<D : <% 

timnfc £ *) . ^- f ^ -/ ^ ^ i^iBia*s*^^if 

#*iiB»Sti*. */c. >f Is¥9*ta Fh2tcfc 
OT, ^- F^-r^^tti'OSBISSIftCCWU-ClBfBKtc 

9 K h 2CDmm+> * l 2«r* JS< 

[0 0 44] TSI5V-;b FB 1 RCf±W^ 

KB 7 OWi9JtC7X^SS5***4»0^- FBI 1 2 , 1 
3, *«»fi£S*ir*J»3, »BT»^-^Fiia»±» 
^>-;UFB7(<*, /N-FK12, 1 3 i©Jgttffi*>6<D 

i&S<fc^«:*»E{bSnrt>i. c<Dte»»Bt«»^ 
^ F^*iLTCDbX^';^^^^< 
»Cc/jNS<tt*. S£oT. ^-;l/FBl. 7<DBItfA^ 

II, 7©K«ma^IJK1** s ftjff«:tt*c:i«:J:0. 



n 

m&inM^m^m 3 <D M R 11 £ IBIS ^ A Xrt> 6 SKI* £ 
[ 0 0 4 5 ] m 2 #»9!©ar 2 <Z>||J^JS<DitKi8 

(Dmmmowmm^y Kft^rfcor*^ ibises 

£ e StC^TJ:9CC, ^-70^ Co (^A'jbh) * 
fcttN i - Fe - Co (r.*$-Jb-ft-=irCjUh) 
Aft^T»J«StifcT»^-^ KB 1 OTffJCCB, — Jg 
©fflHTi*!S^r, JSSSlfBttJB 1 4. 1 4#Jf2J&<**i 

[0 04 6 ] S»m&m 14,1 44T»^ KB 1 

f#6ti, JR9HB14B14. 14±OT»5/-^KilO 

4, 1 4^"K*3tirtittc»tt^ffiTa±©TSP^-^ 
FB 1 «\ BUfBS5SmttH 14, 14 t<Dg.&mJj&m 

Bi^6o*swtcJ:0#fia»fcsnr t »{b:fri5i#x# 

rajtc»iL6ti % J:orfjlBTS^>-;U FB 1 ±WfrXj5 

CC— 3E©IBBITl*5SW*c:4-C. TiOfgBOfulBTSP 
FB l©BWb^H3£3tiSC<!:tt< . MSf«cKfi3E 

;u FB 1 CDjKlHSia^rrfilK:*^ 4ffi«W&"~Jifflt 30 

[004 7 ] BUlBTSB^-^ FB 1 ±K«, 
ISOTSP^ * ? ?*B 2 «$ntfe 9 , lulBTSB^ i- 
»^J12±«Ctt, ^J^^*^B3#««3:lrci> 

TXB4RO s £«ffiB5#SiB;*ft, S6fc*0±fc, 
^NStttt^K^iW^ + v 7*B 6 ^JBJGjRS titl^. St 
lB±a$=F * v y'B 6 ©±CC« % iS^ttS 0^ ? F h lCD± 
g|5^-;u K«*B£-f >#*?w KhaD'J-fw 

[004 8 ] lWicLb»^-^ FJi 7 (0±CC«, — ScDipI 

^ttT2**s» rs»«att» 15,1 5*«jBfiSStirc» 
%mmm is, 15 tsi-r ssp^©±»^>- ^ f 
@7 s?settB is, 15 i©ifffir©-gfta*tt 

SBHUC J: 0 X#fiJ**»{fcS»*k£ &S «* 5 CC*»KibS 

fb 7 (D8a{b»x*i«*s»fksai*i «t s ^cjisx. *> 

ft, «toTlWB±»t/-^KIB7^*X-Sr5lCC*-8K 
fb3fta. girlBSttttttB 1 5 . 1 5Rtf«-* 50 
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ST2©±a5^-^FH7(D±(c« % *>^^IS OtS 

^C±§Pr3T@l OCDSfcSSPl OaW^ntl^o BO 
IB±gP^TH 1 0 CD5t^SP 1 0 a [Ji^TwtM^ 

[0 04 9 ] H3K:7SrailB»a^^ F<E>«i£<t 
H2^*rfSIgfSm^^ F(0«i6i*J:b«L-C**i % 

H3cc*rwisaaE»^^ p-ctt. t»^-;ufjbi©± 

cc-So«Tl«Ti*5SWrs»-attJi 14, 14^ 
(£3*vt*s9, ChJW^©^«H2SO'ia3CC^T"» 

sma^m-^ 9 fcdtspv'-^ fh 1 ac;±»5/-^ fh 

7 fc, 0 2 CC^-TTSP^-^ FB 1 RVUMis-fo KB 
7 <t|f3 t»C, KSSfiSttB 14, 15 4(OlHHr<DS-» 

[0 0 5 0 ] <tC3T\ H2CC*TW«88»^^ 

;b FJI 1 t±SI5'>-^ KB 7 J:orifc5E 
$ti€>+> 7 llii, 13^*rft^SGli 

tCtb^TJK ftorif»4Ci^to*>i. Chit @3T? 
tt % TSBt-'-Jt' KB 1 <D±6CS?S«ttB 14, 14^0 

fi£3n-ci>sfc«e>r*o, cojs^»t±B 1 4. u© 
M/t^cwcg3(c^*r+> -^sg i ^cc^-ci^ 

[0 0 5 1 ] &*5, +>^7'gG ll*sJS<tt^C<b{C 

njteia*, A6©jisgff$si<buria2 6C7n'r±gp 

^-;UFB7<D±tc-f^3nr^5S»aai4Bl 5, 1 
5#TOTE±»^-;l/ KB 7 (DTJWtCJKflcSn, 5^-^ F 
II, 7 ©TflPJ«:S««tt« 14,15 *s*jSSS nr c * 

[0 0 5 2 ] #MBr«. JS^SHttH 14, 15 «r1«^ 
fSSBlBttttftiOt, Pt-Mn <e*-v># 
>) i r-Mn ( *)V>??2*—?>1i» 3v£ 

Rh-Mn (P^^A-v>^/>) ^^ct^Wl 
Tj-rCfrS**. C4i6©SSft»tt*t*40 5%, I r-Mn 
^<D±Cc^-;l/FB^R5c3n^iS^, Sc^ 

2tc^-r<fc^6C5?asSttB 1 4, 14±tc->-JUFBl 
**«-a3nSJ:53!c»^B, S/-;UKB1. 7<D_b<hT 

Pt-Mn Rh-Mn mG&Z&mth Ci^ 

[0 0 5 3 ] ^fc, H2CC7nr±»^-^KB7JitcJ|g 

i4, i5cctt, m&vtzmmmttn<D£ti-ci>i&m 
pilfer**. «rj*ufcs»^«»4JMJ^cc8e** 
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[0 05 4 ] ^IHHTtt. 'Pt* < i*>T«*>-^ FB 1 

4. 14jWBjSS*V 3 6«:±»i/-^FJ17©±*fc 
«Ttc-S<D*I^1ST2?r^^*rS«?Sttli 15, 15 
«?ntl^ D CWcfe J5S*fiBttB14. 15i 
«T SBK^©^-^ FB 1 . 7 « % KS33814B 14, 1 

|*£aSJ:5KBS3M*^fl:3tt*. *^ ^ m 
14B14, 1 5 £«La^8R»©t'---«'FB 1, 7«, 10 

saii*S£«»K: ct o x*ffi3^8aa^aw<t a * <t s oca 

BSfMCcfc 0 , X#|nj*ifiWb§g«l<fca4 <fc 5 tcMit&m 
Xfbt\XmWZ.itSti, £-z>Xis-)l> KB 1 , 7±»& 

4, 1 5**— SCOWRTi, T2££ttTff5Ji£3ft<5C£ 
T\ Tl, T2(D«Sffl<35^-^KJBl. 7CDBSjt^@^3 

^-JUFBl. 7cDB»f4^r&I dKn9iE#ffl) «c*»W 

a ?iasi4*s A» K a £ . 20 
[0 0 5 5 ] ffioTflJES'-Jl' FBI. 7 

,ft#afc<D£a*- S3£^ftB14, 14(1 

5, 1 5 ) racc^tt6*ifc-- 5EOIHIBT1. T2*SiBC 
■M-r*Ci«:J:0. OTB^--rt/FBl. 7#Sl«{b$ 

nrk, ti T2<Dmm<Dis-)\s FB«ieft^@5£$Jh 
z&ms&mkim&mL. mtus-* fb i . 7<d» 

7 (D«M4t&C#l£rr 

[0 0 5 6 ] "KSWBttBl 4. 14(15, 1 
5) IHK:ffi»6tlte— £<D#rt&Tl, T2<t, ^Mffiin 
^SSR^BSOfi^ffici. h7^(ITwi*s. Tw 
< (Tl, T2) ^5 ctt*H«*StfcUr^4Cd:3&s» 

iOfe/hSCO , Jl/ FB 1 , 7»X#W>MBEflfl6» 
W<b&*J:9CcSl5c$nr0SC^ ffrE^-^FBl , 
7<DHStW^ (*S®SB:^ffi3) fcfctt5W8tt«W4# 40 
ITU, 8forHufB^>-^FB 1 . 7©BIB*b&lDjCC4B 
t^S8$^5Tim^ 5&fi&t4B14, 

1 5 tmrnmnmrn+m 3 <b osb^js < a *3 , s% 

K14B14, 1 5 J:t)HS3nte^-^FB 1 , 7 
»1£B ) * 6 flBIM* . «»ffiifiaft*5R 3 K SB 

[0 0 5 7 ] «^*T1 T2&&?gZ>£ ( 5c«±t 
*4) . KBBBftB 14, 15 t (DftWCOtSfemfife 

mwfc£vxfimcmt$tiri*tj;i>is-)i fbi , 7 

©«( = BBTi T2) #fi< a*Jf£\ f-;l/FJB± 50 
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i*&mmmt2tiic< <a*K ser>rtuiB^-^FB 

1 , 7 fcR#tt#ffc*sf6£T * £ I* 9 L/^-T 
<a*. ft*. *»WC«, B»WL^7 Fhl£4> 
^'^r^ Fh2<k*i«BS*ifc?ll«l»*^^ Ftc 
oiitBfll/tgfcW, R^ffil^? Fho/cWrfltefc 
StiX^iMBimSfL^v F^>-;l/FBCcfeifjiL/c# 

[0058] 

BOpfflUCCTk^iaetiO^- FBbW&fllSti. 8uE*>- 

juFB®»fb&*. we^- FR^e><o«n«w <jss« 

ft) ccJ:l3X#^»{tiS»»*K:ft:*<l:^cc»A6n# 
«SK{tsnri»5. c<otc&>. frgav-^ fb«:S^14 
l a < a 9 . fit -o r *g)g®sv^ ? f±{*<d t 
*r »; *>x#a < a 0 , «B»*«siwiKc/hS < a*. 

[0 0 5 9] FJi##»KffcS*i. ffSB**«/hS 

<a^CitCcfc J 3, W1B^>-^ FBOSBEftfflJBMiWl*! 
(E«l#K:»ltSl*i5l) Cc*5Cti«»WapJil!14 

[0060] *fc#*grcra:, ->-^ FJi©±*fc»T 

HS3ti*c<k*5a< . S^ttBiSMT^gP^©^ 
-;u KBO*^3aft»*ttBBEff«:J:»)BWt*«lBE3n4 

.t^ecao-c^i. s*«stt«'^* u r ^ a c ^gp^o ^ 

^> s/ - ;i, f b^ h<ommc <t 0 a< t3&« » * ^ nmmmt 
$nw</cfe, f-^FBi. 7^tt*«^fta*tt» 

Kastt^tt^fiTrsci^ac^ stor. Huia^>-^ 

FB<Z>HKtt^^fc^^^Ma^jS!14«ffil_tL/, fj 

E^-^F»©aBBE*i**<a*. aaa** s ie<a*c 
tccj:»), MaffitWft^w-raMRB^Ea^^x^ 

6ilKr4 4^ote^-^F««63&«ll»K:a9, W£» 

[@ffl©fflmassBj] 

[an 1 <^iiBKa©«ia*^T»*8a« 

FOJ£A»rffiS, 
--^ FO»»«ycBrffiH. 

[13] 3 <omm}i&<Dm&*7fi'rmmm% 

[14] 11 <ou%i<DmmmM^ ? b'offi&zttifcfc 

[15] »2©«e*©W««»^^ F©«aS«r^r»» 

[??-^08ftBj] 

1 TUis-fr FB 

2 Wt??i 
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3 mm&mwm^m 

5 lEMMm 

6 ±Sfl*> y^M 

8 *> mwfetmm) 



(9) 
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*9 n-f;u@ 
1 0 _tSP=i7Ji 
12,13 

i4, is &mmm 

hi ^(Hb^ii F 
h2 -f > # £ f - 4 V'^- y 



m 1 1 



[12] 
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